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INTRODUCTION:  Chronic  subdural  hematoma  (cSDH)  is  frequently  seen  by neurosurgeons.  Treatment
often  includes  evacuation  of  the subdural  hematoma  (SDH)  through  one or  two  burr holes  and  placement
of  a drain in the  subdural  space  to  further  evacuate  subdural  ﬂuid  and  prevent  reaccumulation  of  blood
during  the immediate  postoperative  period.  Complications  associated  with  this  type of  drainage  include
ﬂuid  and  blood  reaccumulation,  tension  pneumocephalus,  seizures  and  subdural  empyema.
PRESENTATION OF CASE:  The  author  presents  a case  in which  aggressive  CSF  overdrainage  most  likely
led  to acute  severe  intracranial  hypotension,  causing  the  collapse  of the contralateral  bridging  veins
and  ultimately  resulting  in  venous  insufﬁciency  and  hemorrhagic  infarction.  The  remote  intracerebral
hemorrhages  were  suspected  to be due  to  CSF  overdrainage  through  the  subdural  drain,  so  the drain  was
immediately  removed.  After  drain  removal,  the  patient’s  neurologic  status  improved  and  his hemiplegia
disappeared  within  4  h.  A follow-up  head  CT  scan  1 month  later  revealed  resolution  of  his  subdural  ﬂuid
collection  and  right-sided  intraparenchymal  hemorrhages.  He  returned  to work  1  month  later  in  good
condition.
DISCUSSION:  Although  many  authors  have  examined  factors  affecting  the success  of cSDH  drainage  pro-
cedures,  there  are  few  reports  about  the  risks  of overdrainage  and  little  information  available  about
drainage  volume.  This  report  links  excessive  cSDH  drainage  of with  a remote  contralateral  intraparenchy-
mal  hemorrhage,  a complication  that  has  been  noted  only  twice previously,  and neither  report  suggested
the  mechanism  for occurrence  of the  hemorrhage,  or speciﬁed  the  amount  of drainage.
CONCLUSION: Subdural  drainage  should  be  carefully  monitored  to avoid  overdrainage.
© 2013 The Author. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. . Introduction
Chronic subdural hematoma (cSDH) is a condition often seen by
eurosurgeons. Treatment often includes evacuation of the subdu-
al hematoma (SDH) through one or two burr holes and placement
f a drain in the subdural space to further evacuate subdural ﬂuid
nd prevent reaccumulation of blood during the immediate postop-
rative period. Complications associated with this type of drainage
nclude ﬂuid and blood reaccumulation, tension pneumocephalus,
eizures, and subdural empyema.∗ Correspondence address: Goodman Campbell Brain and Spine, Department of
eurological Surgery, Indiana University School of Medicine, 355 W.  16th Street,
uite 5100, Indianapolis, IN 46202, USA. Tel.: +1 317 362 8760;
ax:  +1 317 924 8472.
E-mail  address: acohenmd@gmail.com
210-2612 © 2013 The Author. Published by Elsevier Ltd on behalf of Surgical Associates
ttp://dx.doi.org/10.1016/j.ijscr.2013.06.0142. Presentation of case
A  52-year-old man  presented to the emergency room with pro-
gressive intractable headaches, nausea, and mild gait imbalance.
He had been involved in a motor vehicle accident 8 weeks prior to
admission. He had not suffered any loss of consciousness at the time
of his accident. His neurologic examination was  remarkable only for
a mild gait ataxia. He was  not consuming any anticoagulation med-
ication and his coagulation panel was within normal limits. A head
CT revealed a sizable left-sided, chronic (with acute and subacute
components) subdural hematoma (cSDH) with a moderate amount
of midline shift (Fig. 1). Due to the symptomatic nature of his subdu-
ral hematoma (SDH), he underwent its evacuation through 2 burr
holes, one each in the frontal and parietal regions. Intraoperatively,
since his brain did not move closer to the burr holes after drainage
of the SDH, a subdural drain (9Fr round Jackson-Pratt drain attached
to a suction bulb) was placed in the subdural space to facilitate fur-
ther evacuation of the subdural ﬂuid and prevent reaccumulation
Open access under CC BY-NC-ND license.of blood during the immediate postoperative period.
A  head CT on the ﬁrst postoperative day revealed adequate
drainage of the hematoma. Since the subdural drain output
remained moderately bloody, the drain was left in place. The
 Ltd. Open access under CC BY-NC-ND license.
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Fig. 1. A head CT revealed a sizable left-sided chronic (including acute and subacute components) subdural hematoma (cSDH) with a moderate amount of midline shift.
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sig. 2. An emergent head CT at the time of neurological deterioration revealed right-
ith  a small amount of subarachnoid hemorrhage.
otal output for the drain for the ﬁrst 24 h after surgery was
20 ml.  During the next 24 h, the patient had a few episodes of
radycardia as low as 40 beats per minute. Medical work-up for
his bradycardia was negative and the patient’s heart rate was
djusted with injections of atropine. No signiﬁcant decreased level
f consciousness was apparent. On the morning of the second
ostoperative day, he became slightly sleepy and ultimately had
 sudden worsening of his headache. Within an hour after his
eadache worsened, he became more obtunded and hemiplegic
n his left side. His subdural drain output was 200 ml  within the
econd 24 h after surgery. An emergent head CT revealed right-
ided intraparenchymal and intraventricular frontal and parietal
emorrhages associated with a small amount of subarachnoid hem-
rrhage (Fig. 2). These remote intracerebral hemorrhages were
uspected to be due to CSF overdrainage through the subdural
rain; therefore, the drain was immediately removed. Follow-
ng drain removal, the patient’s neurological status continued to
mprove and his hemiplegia completely disappeared within 4 h.
RI  and 4-vessel cerebral angiography did not disclose any cause
or his intracranial hemorrhages. No episode of uncontrolled hyper-
ension was noted during his hospitalization. A follow-up head CT
can 1 month later revealed resolution of his subdural ﬂuid collec-
ion and right-sided intraparenchymal hemorrhages. He returned
o work 1 month later in good condition.
Recognized complications associated with cSDH drainage
nclude ﬂuid and blood reaccumulation, tension pneumocephalus,
eizures and subdural empyema. Only two  previous reports intraparenchymal and intraventricular frontal and parietal hemorrhages associated
have noted an association between cSDH drainage and remote
intracranial hemorrhage. One study demonstrated a fatal cere-
bellar hemorrhage associated with repeated evacuation of a
cSDH.1 Another study reported a contralateral right parietal intra-
parenchymal hemorrhage after a left-sided cSDH drainage.2 Both
patients in these reports underwent postoperative closed-system
subdural drainage but no comment about the amount of drainage
was made. No convincing mechanism for occurrence of these
remote hemorrhages was  provided. Infratentorial craniotomies for
various pathologies may lead to supratentorial hemorrhages and
vice versa. CSF overdrainage has been speculated to be the most
likely etiology for these remote hemorrhages.
We believe subdural ﬂuid and CSF overdrainage was  most likely
the cause of remote hemorrhages and neurological deterioration
in our patient. We  did not ﬁnd any cause of hemorrhage despite
adequate work-up, and the patient improved neurologically expe-
ditiously after discontinuation of subdural drainage. Our  patient’s
bradycardia may  have been a reﬂection of intracranial pressure
changes associated with CSF overdrainage and resultant brain shift;
it is difﬁcult to use this sign as a predictive factor of overdrainage
in future patients since the sample size is small.
3. DiscussionThe pathophysiology of hemorrhages in our patient remains
speculative. The patient’s aggressive CSF overdrainage most likely
led to acute severe intracranial hypotension. This process placed the
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ontralateral bridging veins under tension, causing their collapse
nd ultimately resultant venous insufﬁciency and hemorrhagic
nfarction. Nonetheless, there is a lesson to be emphasized from
his complication: Subdural drainage through the drains needs to
e carefully monitored and overdrainage should be avoided.
. Conclusion
This case illustration may  also help us understand the patho-
hysiology underlying remote intracranial hemorrhages.
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